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(54) BLOOD VESSEL SEPARATING TRACTOR CANNULA AND METHOD 



(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a surgical appliance 
to safely separate a target blood vessel. 
SOLUTION: A tractor 116 and the surgical appliance are 
located in a cannula 100 and an incision cradle 116 of this 
tractor is located at the terminal of the cannula. The tractor 
includes a first portion 110 having an axis nearly parallel 
with the axis of the cannula and a second portion 114 
having a certain axis at a certain angle with the axis of the 
cannula. The incision cradle is installed at the terminal of 
this second portion and can include two substantially 
paralleled and spaced leg parts between the planes installed 
together with the tractor diagonally with the axes of these 
leg parts in the form of a loop therein, which loop faces the 
direction parting from the surgical appliance. A surgeon 
extends the tractor so as to place the vein in the incision 
cradle. When the vein is cradled, the tractor urges the vein 
so as to part the same from the axis of the cannula and 
separates the branch so as to expose the same to the 




surgical appliance. 
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i 

mm i ] *^^«««««c*A44twt'4aii»^ 

+i ^ j. - u % RW7 ~ » - b K J: ♦;> 4 *B 

ni^l^r*-^, rt-*-WD8«KiS<BB*n 
&* l <*>*£E:tf * - M*>*«cifi< ES<* n&sr 

WH * U- I^SrWT**?!*. 4«:3tr?l-fVStt 

ttKM-t:*H±Wfftfi«:Wt'i>2^1ft«0E>IBt<:jBl 
«©«cc» U4#k $ nft^ffitc&gT & jU- 

[B*Jg3 ] WW* U- F^U-^*^ttT*ail 
*<D%m \tm ±¥ w: S ti-C I - * B*S 2 0>« B* 
[ B$V 4 ] H*- 7tB«? 4 *b - F ^©»»CE>* 

[ B#* 5 ] m WW £ «S>»»4 * - » - u 

m. 

[B*»7 ] irc*^* - K5>«t8a< KuaBanfc 
^ 1 C'SS&iS <t * i * - jS < f£g s ntcm 2 <s> 

2 otftBtc (i^ii^cc- 1 i * - 

t^^- u©*M(?>ir*K^ ~ * - Ko**ttfc»<./ 
fcffW ft eiatc fe c * r«f # 1/ , fio W 2 cxigK *s t * 
r o*fitc*i- oifcs i/ x ft ~ * - u>o**<z>h#k * ~ » 

B. 

[B*J£8] lKrt~*^UO>»«±K:EBSn, * 

814. ^^^^-u^>^c^L^|^j=>n^^2<^ 

»ftttlft4*©T&ff«Ft<"»>*WT*S#*3B? 

B. 

[B#»9 ] ^-^Bi ¥«t?*4¥fflf*9 
(C|BB $ n*B*» 2 <?>£Bo 

[ B## ! 0 ) )l - ' V - *#T* £¥SJ 

rt k ies <* n* mm 2 ©RSo 



(2) ftH2 0 0C-3 7 38 9 

rt£EB«n«B&J|2©ftB. 

mm i 2 ) WftWBHitfe^'CBaisnfl.^-- 

7'#««b©bkc -en tea < kb * n*B*3S 2 

! 3} JU-^*-^«:«aW6r-A«rW 
[Ig*ig 14) HtcS^i^ttBttrtt^sni.^- 

mm 1 5 ) - uc[>»«tej* o 

EB3nfe^*4»4<^4fe»©»±i&»*W 
t ^Kf*(c c >x s» i/ , * - 3. - i^c «r I t^f 
mm. 

mm\ o $?mc«iU'C-a>^w^js<^snA: 

20 *«^W^-5>^!SS^B4, 

&B^n, ^i^.-uc[>**ja<tcttB*nr*ia- 

^'C5l^S^^p=>ginc^ffiT^B*^ 1 fl>£Bo 
30 [B*®!6) *-a-H^(C*i*-W*l|ifi< tc 

mzn, m4ftw^h©»*a»ft©«nfc«»f^e 

[B«« I 9 ) *5IW-#«i#fi'C«>*J#*W2 O 
ffiB. 

[B**2 o ) *t&Rvm<»mcimz$>mzm? 

*iBftc^-*-u4, 

utc J: oa£«flVcXi#sn. ^^a-ucc*^ 

iaiSnfc»2«>«»4«:*f Sfi^l^-CA^'C. ^! 

&BnrA*t*tffen*WB*u- K^iwi/. 

2 ©Sl&t**>-=- UiD+^^fwa'^TftSsiS^t./, 

i/ctifi$n. 

50 fi^^^a - u©*'C*fc«i/jg«W«:»ttBJ6S«:»tt 
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3 

WC 3 ft fc two * 2? - a - UK « t/^r 2 ©BrtU© 
^«*R^|£<DfeWCjg(*W6ft. B2©8pgK>£ 

G©ftS 0 

[ig*^2 2 ) a?i*«>3iaa±cc(4BSft*wwi? u 

l«<D$factt oh h ~ * - U cc J: h 9i#m 

ttw«:x»L/. *~a~u©^&mtt^4hi*itcw 

^>t*f^tcjc5^FU^C, SSI-?©*e** U©4mMs 

[ 0 0 0 I ] 

WcJvtCftffiS ft* *7 - * - I' (cannul a)fc 

4 * - a - uoc'Wtcra t/* * ft dnaaB $ ft 2 ^ 

URO^ftKiBT*. 
[ 0 0 0 2 ] 

4T^JliL«««-?4^fe i £*?T"S'*ft:»«>^-* - Urt 
tiil4BSft*5l- J H«S»«:* , S'*o *i»-^k*B«4 
*&«©«< K&BSftfc:*- a - V<J>pm^UX9\- 
#*«©1^h*K»A3ft* 0 ^7-*-urtK(4BS 

ftfci^atttt5i-«EKiaBoE)ffla*w*c4&i^«i/, 

[ 0 0 0 3 ] tt ?W4«B*tt*©fBR*ft* 

r&BiciMti/ff**-* - i/jw»4Sh4, 

[ 0 0 0 4] 



(3) «B2 0 00-3 7 38 9 

4 

**ftlTC*4H*irT4»2©^4*3^ WB * 

U- h\'UWS?|+©^2®»»«>*W^JWHSh*« fife 
OWSttfcl t 81 a - L/©*0#' 6lStt 

BW<)>MteBO«»UfcTfflrt<cittfi*ft*^^^ 
©»tttC©.«SftfcOJB^l'- KH>«:. ^-^©HEtt* 

^i^-i^eitft&'&n^rtWfSttr&o ^<i/T 

»fWc*K*"Ctt. «-«K*saW4T*»JliacXlltt*« 

ftflMim >*c* ~ » - brt * ft, »B $ ft 

[ 0 0 0 5 ] tt©«ttttfc<r»T:l*, wh« * i-- 
- ^©THtftt¥ r'fi^>S < , »«©S0f (M4©£f# 
•*»*U »l*4?WfflBJl4«[>IB©»l*«'l*:'S' 
*. MKtt4J8ttKfct-'C tt, SSI+afifl^F©-*-?© 
20 WfKj:4»fiSSftfcJU-^*<>fe. fi^S?!*©**! 
fciiiSSftfc* h i^S-©W««:*&. Mife 

©«tWCfe^'C«, * - Ulifi^l^tAft**** 
CftttWli^HiB^fcC^tTtt^l-T-^^E©* 
»*Aft&tWC^««*ft* X»2©&BK*h>TW: 

©»»©** Aft&tl^KWSftS, 
©tegCC^^C4tcrSC/C. B5IT«)B2atfB 1CE>« 
»«*(C ^ ^ * - U©«C « (./ ftK^tt r* * 2 <7> 
tiE«:fet*t:«. B?l-f©'!W2©»»i*^^a-b©aB 

30 [ 0 0 0 6]. 

[ftW©*tfe©»)«] 9 1 i*««SftfctiB«:**S?l 

olvn»ed UCXC<B*i^Stt (bio1nerT)fcR©^fl!l^ * i-J 

tCiBg^ft, AL/K.'H04t*i<*>l06S:d*, Cftii8 
5l-fU24iS-&Sft*C. TE<C<fc9»Wca^4*n< . 

[ 0 0 0 7 ] io ~ » - u©3Wil*» |*U2t**U. 
40 * OTffS^tWaeS WWTO*i?o*TK^ i* ^ 
^>$a < B 2 (a)li£9 1^ 112* J: 0 < 

««-C«.'iSSft. -C-ftt*$?|-¥-©aFl©fiB»l!fl4B2 
CE>»»U4©*IBtC«fe^ftBiaSf4Wr*, 851^112 
l«j4©*-B5©fc»2^©*»«:^ , r*<>©4t/t:j* 
-<6ft^>^ *9| J ? : tt-|tWi#j64U*C»fij;Sftfi*o 
S^I : fn?iiX-^i<:^'&$ft'S2^o^J 
ffl©»»m ii4)Q»6«ffSft»*. ^i^m^i 

tf>g[J#110&*7- a - blOQF^CCtilSd ft, ^ 1 ©Sli^ll 
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(4) 

5 

4, $ 2 0>®$lU& * ~ a - 1/ 4?f ^ A C 1 

ri4H*n*. *2oa»«;'«liii54^i*-^ioTO* 

***>fc&®&sft»4. i-wsRttKtei*t:«. ssi 
[ o o o 8 ] 0 2 2 ^cc«p»*wt:»**nfcS 

1 M2lffl2<a)CC*Sft4<D<. Jl-7-KX» fc U" 
»»i«k*K* 1/ < 3ftX«?MB««:MiRtt8£ 

*el Tom ze)7SS MBf 4fc», M 7 - *««r 

4, twa * u - Fju uro»«®!8»^KT J: ♦) » 1/ < 

[ 0 0 0 9 ] B 3 (a)tt, J: 4 ^ U 100£> 

&ftB*rSU ¥5m#E±K?tlfSft, tt&»Kll8 

B* KJUu«Wfi< ^f*4WX8«r*tf"r4fe»© 

#^tf£g<*ftff4o -^©jwncfec^r, rttt«i26 

WKllTOSR7bS»ltt&ttJ6ST4&»<cfflC- £ft 

4. (*4i/rB**n&, coatwcfei^wwss* 
x?rt**7- uai22ic4sc»r > I-- F^ii6fc&S* 
K£lfiaft4. <fct!4&«HK:tt, H3(c)K*Stt4fci 
< . * u - fjHibe r u j *«*-7i?3!WH4ffiS» 

A^-««sm2o^6iBni:«?isn, «a7isft<wffl 

4fSliET4o 50 



4M2 0 0 0-37389 
5 

[001 1 ] B4 (a)«^-a- l/ioo©W»lSiBBr* 
ffBii3rtK«**»«»«^<cs*«K:i4BSn6. 

m(Xl*?<^»tC*H*'Ci*, Sfl^WSUt 142i*if 
Jttll3{tiaf53»Si»0.080^>^1?4>*J. S?l*n2<M»W 

SB £ MB 1/ . ffi*G>K I * 4 ttJS U-CJ: 0 **a I 

fta^iWcr^o m\*tx&Dt$t&i*u Mai*™ 
it©. wt*4*wrx*fi£Sft, waii^fcgfi** 

s&<, f> fcBfliK fc t - (SB $ ft 4 U B 5 

(a)(C5c£ ft&fi]< . ^1-^112^^7^ H00©** 
J£t* $ ft 4 *:7}5*7 - U fefcRK R 0 » 

4. 

[0 0 12] $9l^ii20J^«l»BU9(Dlltt(C4d 

c imt * ^xitaw* f - ^ ia*a*r 4. i 

1 ^ a - 1/ lCG^-gffiaj n > K 6fl>& 
MiiSl(translational tnoventen^>^r^^tCT4, f*f<./V 
)»4. ID, F^c^ftfto*^^©** 

J f©ffltjS*«:*t?*!iarr4itK:r4. —*?©tB4«9E 

sn. ^^^lo^WjMicft^tt^icasiptweft, i< 

* > 106^^85 1^112** B*I»T«: *«iBJ(JrC (trans 
lationallv)»l*St*4C 4 4«iBk:^4, >l06ti 

Xi*»t»* i »4 C 4 4PMT4o 

4, l^astticfe^r**. s«tA4*ii-?-2i2^B2 
(a>K3T &b< »&*-«t*<icc»!*$ft, 

ft hit -oinii z- * - u ioTO**(*iOiL* 
*crt^4BBT4. ft80Bftftffl*£MfCfliR?4 
4. jJi»lt*l/-F^uartW|*4»6ft. 

A^awiDi*^ 4 *7 ^ a - viP mn tum^m $ ft 
4, 'MfttaK i/r*-*-noo(D*fc^4#i/tB* 
ft. *ftt^^5{gtt©«n*aBT4fflax*B» , r 
h&'BtobmiBT&o l^©.-£K3fts^<i/t:B(BSft4 
4. fe^4g^S0^?mffiS^i2^S±^SK4^ 
flc»Kll8«:#oW4 C 4 <f < * »Br 4fc*DKft« Sft 
»4, ^-a-urtcc|lii»feft4l*. S^l^iizlffl 
OTftt««c JBj|[ < tcM-P¥ 6 (C $ ft 4 . 
[ 0 0 14] BSWR^S (MicB*R3ft4fttoOG>* 

O77eStt«rPfflDr4fc«0«:i1iD$ft4. »!<^H4BKl*j 
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'5 s ' 

7 

C^«, ?#IWl32i«|3i»6n(retra««0, $91*11 

2i**a* iooc-*^iaioitcga o *> h ft <s 

(Ctetf*SMHBl32i*¥f 1*112**9 1*112***- * - 
u©4>**iiioi*&(6tirJBftU. *»< i/c*5l*u2# 

«W©JliL»4SJ IS £1*<3«<*i*&C4 Salpg? -5**1? 

<. s«Wi32t*»i©ttBtcidv*ri<*>io7*±iflid 10 

oaastt i/tc^fl-cRff s tiff*, 

T«f6n&. B5(b)fc*3*i£to<, #*>io7tt^A 

ffll36*«U CftttsK* >10?##P3 *l&B#»S!lfil32 

4©SM1/J*SBI/C. S5l*112*tt*U fl"?*SI* 20 
112G>S*Si4*-:* - Ul00©***lGl4©Bfl>ft*117 

32©5t9l37***>107U:«'S'6Ml ©tiB^rtitftrM 
4ttfflf. *Wl«132ttEA*117t«t<^*ttS5l* 

*9 I *112«S5 1*112*8 * TfMfrS ftiflf 132KI6S 

L/TflKu7*.«it<:K'feK:t»ftpI»tt«:Wr* 

[0016] Ji^iW"*"**? I 

*112*i*fl5f £<> B6&0REX6 (b)tC*3tl&<D< . 

0K>H£EB3 ft&o *(fftBl4«i*5l*ll24FIl>flf 

[ 0 0 17] #"»>l06*«C^C*5l-T-3I2«:«i*T4, 

£3*, MiimiwkMkii^<o^c£ r rf\< cue 

J: 0 ^l*112tc fci * 4 ft &*<Mtt ZCl 

fca. ftif«Bnok*ff«sn. Bfl#S9i*ii2i*jics 
5 l-F©*»±tt: ffJS $ n* grfr^<o*#WBii3rt gib 
ssnfc*? 1*8^141 i42©tt«wB*snfc(4iSK: 50 



$B2 0 0 0-37389 
4fiB< > itfftBl40aXa?l-1 L 112i«9IIC!>flfB2C>2P! 

tctag^n, S(f^gi4o^>-sK*S5i*ii2^i^^ 
nyefisec & a b** - a - nwf ihjk (is $ n* . 

[ 0 0 1 8 ] B 7 a - H00CC'*O«aH:a * 

1/ . C C t?li*9 |*n2J>*SS I*112©-^S»141# 
{-©«»Cfc^Xft<WWl4OT 

$>m$H?Z> S 7'l44l£$i l/Jittd ttfSio ^ 7'l44£jfSi 

$ * * 4 , ✓ M 1/ gift 3 ttfe A«l42l*Bf£0 r 
&*>ft& 0 S9l*112«D2^B|i8*l4l. l42i*iM'-K 
Mi*fISi/r-iSKi*ttSft*. » i ©liSKtot* 
|*uro© 2 ©BftW>«fe*H 7 n 

*Sti«n<W»i42®TK:S5:*n6 c cniii? u- 
K^UJStisoftRjBOtcStKfiip). @7 (d)tc**n 
4$a<, «l*ii2tJ!2©fteKri*:aJf4t»ct4. 

0 1 0<D«JtCj2g$n, -^r, «?I*112^W 1 V>&M 

/ y 144«rff ttT 4 C 4 CC cfc D iL^4:»e^ 4 C 4 

[ 0 0 1 9 ] B 8 (a)t**- a - HOO©^ > K^1W± 

Qrt'*CttBSn6. ±«©JP<. s^*> 103^*91*112 
^>g^<01^SP^141tCit^3tl4o j»146rt«:* : ^> 
iw**fl3li64**«K:«|-rii2t*8P*T4, #14 
eiife?* b < >1C6C^J; *3 g'USK J: 0l£ < , # 

*>106©*»tt*¥«*4:« / J^:i/* >105 
iift H8(b)^^$n4«fl 

s«>fi!tes«7 < - ^ x?k* vatjsffl^d 

(cSjWjcc«tt^ o »H©iS^tti4«*a»i4e©T* 

Ktsgsn, «jafiw*i5rt*** >iotfcj*i/Kii« &n 

r«14e©5J6mj*UEEA&fpflai/, f|S^€E&148. 152 
4rHa^4 0 ****>10SC[>IBSSK:»L/afl3$n& 

s*. js«in©a*u^«ttXfc«iii^t:a«r* 

4. *'*>U35ltJB»*n, 18^^4*1^ 152(CJ:0 
[ 0 0 2 0] B 9 (a)« i? U - K^ll&Vfi^ 1*112^)2 

•^©swbmi, i42tc j; sj*s i o«[>«»c *j w 6 
i44iw* i/<(»6«:sn*. cm^u- r.-mart 
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9 

[ 0 0 2 1 ] > l/- FMl«iffl*IOT9 <b)KB*Sft 

-c - * v > ft* i uxiwzmu* & i 
^l^Wctt 1/ ft« Wtt SsS: c «r-^?oo4*Bd 

B^^^t-(knw pusher) il/'C« I 010 10 
(a)&tfl0(b)K:*8tt4ta < , H 9 <b)<BStlG>ttt>9 

l/. fll*. t*BlO(c) J&tflOCd)^ $ ft £$0 < , 

w>x.mc « i/ x " y > ^ *«»3ii*««'r « c i tc 

[ 0 0 2 2 ] B 9 (c). 9 (d)£t>'9 (e)CCg ->r#K;T 
* F^fllttB^^ Kit fc V *« % fttfo 

li-fna* l ^G>Wi4i©**wo. £ relist* 

fi»14lK «fc 0 ft &o A h ^ .» t~ KOttBS&tt© 

T* ft 1/ , Wifift «:» 0 Ji^»* (probe)? * 

1T£, H9(g)ii-*X«H*©B|l*l4l i42K«jas 

^■ll^WIW^flefflSn&CitWF*?^. IE£ft 
tt. X»*ce« WWfiP^*»!*c £ 6 >l 

-*i«MW*<fc UC*l/ < 3 titt&. 30 

[B9K>tMaBB!] 

[B i ] &i\+ii2*mt$ntc&&fctei<>x^?ti 

[ B 2 ] (a)liS| l-flKR * ~ a - b lOO^BMBH 
Bt?** 0 <b)l*S9|*ii2©lIfflB % e*£p 
[B3 ] (a)ii«£»K#* u- K.'HiertKttBSftfc 

aiwcto w&* ^ a - noocE>*«H22©a»flBiBr'*' 
$ trc o , a^rtasizs^ffa? * * ^ * - ^ iooa> 

[B4] (a)li^^*-Uioo©ftn»IMBt?*^, (b> 
■lt*ia- Hoo^WrSSWBBT'*^ 

[B5] wii»!©l4BK:totf**^a-uW»*B 
S«»»^W*Bi:'*6 # (b)i**2 <DfiE«:fe W*B' 



*9B2 0 00-3 7 38 9' 
10 

5 CaM^^SJfcStt^ftB^A&o 
[B 6 ] (a}lifltf (anqlinq}^gl40&WT£*7~ » - 

t*S ft, ft W«Bl4(rtW* * tx X I * & B 6 <a)K * S *l 
fcttBOtt&ilffiB t?*> * ♦ (c)ttft »«Bi40* 5 $5 I* 

B*C&£ 0 

[B? 1 (a)i**» <' fcttBtCfctt & t> 0 BllSftfi? I 
^ U20Wlftl!BfflB , CA4o (b)ttB? («©*?I-T-U2<?> 
fliJSB "C* -6* (c)«SX $ ft^c (cross€d){iSi<: tf ^> 
to t; D "Ifl6tt*9 I^W**fflB V*> (d)liB 7 <c) 

[BB] (a)l^OK^i04©ft»«iiBt?«>&. <b)i* 
.'OK iC40r>f^t> 0 ©BtKOWKi»lfflB*C **• 

[B9] (a)t*^u- KJHiTOiMfflB^C**. <b)i** 
U- K^U6©»1 CDKto*J<DBtt«:ft , *'B 1 C*&, <c) 
it ? 1/ - F .'H19(D* 2 Wto 0 «) JW««>« ^ <^>B «r?S 
?. <(0«*U- FMl6©*3fl>*W>0«>JI6«©a'»O 
B^^fo (e)li * u - F ^ 116(^^4 ©f 0 ©18*M> 

u- KJHiecOJSlfC'S^^B^^o 
[B 1 0 ] (a)l* X" »J > y«t 1/OB9 (cW» F 
^1150E>attOTafflB** , S'o (b)t*Bl0(a)©* I— K 

^uetswBiaatftT. cot* x^ *»(*w/c 
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